A complete autopsy was performed. Examination of the brain showed a soft black pigmented nodule with irregular margins measuring 3 x 2 x 1.5 cm in the area of the pineal gland ( Figure  2 ). In addition, there was multiple black brown nodules 0.5 cm in average diameter located in the grey and white matter of the cerebrum and cerebellum. Leptomeningeal involvement was also visualized. Thorough ante-mortem investigations and autopsy examination revealed no other primary lesion in other organs or tissues. Pigmented skin lesions were seen, but all showed features of benign nevi.
Microscopically, there was almost complete replacement of the native pineal gland by the tumor mass with only the microcalcifications of the native gland identifiable (Figure 3) . The tumor was formed of atypical spindled and epitheloid cells ( Figure 4 ) with prominent nucleoli and variable cytoplasmic melanization. Cells showed significant atypia and pleomorphism. Mitotic rate was 1-2/10 hpf (which might be an underestimation due to delayed fixation of the autopsy material). Necrosis was focally present. Scattered tumor cells were also seen infiltrating into the grey and white matter. Immunohistochemical staining to S100, HMB45, and melan A (after bleaching) confirmed the nature of the tumor to be a malignant melanoma ( Figure 5 ). This was also confirmed by electron microscopy. All metastatic nodules showed similar histology.
DISCUSSION
A primary melanocytic tumor in the pineal region is a rare finding with only 11 cases reported in the literature. The prognosis is grim with a mean survival rate ranging from 4 to 56 THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES 252 weeks. 4 Typically, pineal melanomas present with obstructive hydrocephalus, symptoms of superior tectal compression including upward gaze paralysis, and cerebellar ataxia from midbrain compression. Although the optimal management of patients with primary pineal melanoma remains undetermined, treatment appears to increase the length of survival. A variety of treatment modalities have been used for primary pineal melanomas, including chemotherapy, radiotherapy and surgical resection. 4, 5 Survival of cases with no treatment ranged from 0 -12 weeks. 5 Radiotherapy alone was used for one case with 16 weeks survival. 6 An average of one year survival was obtained after subtotal tumor removal and total brain irradiation 4 and up to four years after partial removal and adjuvant chemotherapy. 3 Our case is the first to show a longer survival of approximately 68 weeks after receiving radiotherapy alone without surgical resection or chemotherapy. Contrary to a previous observation, 3 our case demonstrates that a pineal melanoma with leptomeningeal dissemination can still benefit from radiation treatment alone and yield a better survival.
We believe that our patient's melanoma is primary. Thorough examination of all possible primary sites did not reveal any other melanoma. In addition, the main tumor mass was in the anatomical location of the pineal gland with calcific remnants of the original gland seen at the margins. Chronologically, the pineal lesion was the first to be detected radiologically in his brain.
Primary CNS melanocytic lesions can be divided into benign (melanocytomas) and malignant (melanomas) lesions. The origin of these intramedullary primary melanotic pineal tumors is largely unknown but proposed to arise from displaced perivascular melanoblasts. 4 A transgenic mouse made with the SV40 early region oncogenic sequences under the influence of the tyrosinase promoter were observed to develop tumors of the pineal region. 7 Since most melanocytic lesions of the CNS are metastatic, a metastatic tumor must be ruled out before a diagnosis of a primary pineal melanocytic tumor can be given, including histological examination of pigmented skin lesions.
Brat et al, 8 classified CNS melanocytic tumors according to histologic features into three groups with distinct prognosis. Our tumor clearly fits in the category of "malignant melanoma" which carries the worst prognosis, thus the prolonged survival can not be simply attributed to a benign histology.
In conclusion, we report a rare case of primary melanoma of the pineal gland with prolonged survival of 56 weeks after radiotherapy alone, without surgical intervention or chemotherapy. To our knowledge, this is the first reported case with a prolonged survival after radiotherapy alone.
